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Peter Irwin graduated from the Royal Veterinary College, London University, in 1982
and after practising in the UK for a few years, moved to Australia where he earned a PhD
working with canine babesiosis at James Cook University, Townsville, North Queensland.
Peter completed a residency in small animal medicine at the University of Melbourne and
s a registered specialist in canine internal medicine. Since 1998, Peter has been teaching
small animal medicine and conducting research into vector-borne diseases at Murdoch
University, Perth, Western Australia, and served as Principal (Dean) of the veterinary
school 2014-2018. His current research focuses on tick-associated iliness in humans and
other animals in Australia.
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Local environment

Rhipicephalus sanguineus (referred to as the
‘brown dog tick” or kennel tick’) is well adap-
ted to such environments and unless stringent
acaricidal strategies are employed, babesiosis
(B. vogeli)can quickly become a problem, espe-
cially when there are large numbers of young
dogs that are susceptible.
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Favorable climatic conditions

Dermacentor reticulatus, the vector for Ba-
besia canis In Europe prefers cool and wet
climates, whereas f. sanguineus prefers
warm and humid conditions, however this
latter tick 1s also very adaptable, capable of
establishing within centrally-heated homes
In colder climates. Favorable climatic con-
ditions may exist outside the current vector
tick ranges (including in non-endemic coun-
tries), and populations of ticks may establi-
sh unexpectedly In such regions.
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B. conradae.
B. gibsoni

Piroplasm species

The application of molecular techniques
(PCR & Sanger sequencing) has contributed
S to the identification of novel species of Ba-
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Veterinarians should keep an open
mind and remain vigilant as some
disease syndromes and laboratory
abnormalities (e.g. hemolytic anemia,
thrombocytopenia) assigned an
iIdiopathic or primary iImmune-
mediated etiology, have actually

ARARIE. § .. been associated with infections. The

= . &, ' pathogenicity and consequences of
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A recent study of the larvae of Haemaphy-
salis hystricis in Taiwan revealed 16.2% of
larval pools were infected, confirming this
tick as a competent invertebrate host and |I-

kely vector of canine babesiosis of the north
It the 1sland.
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Piroplasms whose primary (reservoir) hosts
are anids are recognized (e.g. d
fox for babesia vulpes in Europe, the red and
grey foxes In North America, coyotes for B.
conradae in North America, and the Black
Backed Jackal for B. rossi in Africa), and for
the most part these hosts do not show clini-
cal 1llness when infected.




A recent case series reported that eight
dogs with B. conradae infection were des-
cended from a single infected dam, sugges-
ting that transplacental transmission may
be the main route of infection for this spe-
cies in North America.
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BECOME INFECTED?

Adult female

Larvae

Life cycle of the global tick
Rhipicephalus sanguineus

;’*:;ﬁ? e Eggs hatch into
Adult females drop ' " six-legged larvae

off hostto lay eggs

o Adults attach to the third W
host for feeding and mating

Adult male Adult female
G Nymphs molt into adults after leaving second host

9 Larvae feed on first host

Nymph /
INDEX '

| -"*-: “ ——— 0 Larvae molt into nymphs
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BECOME INFECTED?

Life cycle of Babesia canis in the tick and dog

GAMETOGONY AND SPOROGONY MEROGONY

Sporozoites

X P

After invading
erythrocytes they

| differentiate into
/ T’°P"°Z°'tes trophozoites and

divide asexually into

merozoites. A few

‘ o ' merozoites stop division
e B and transform into
\ gamonts.
Merozoites
INDEX Diploid zygote
Gametes |
Gamont
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LANINE

BABESIOSIS
DEVELOPED WORLD

WHAT BEHAVIORS

Hiidhlﬂidlﬁnkmnnndlexposure

Gaih ||mo pe rlqwleutansmlmmahsease
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a animdlbbﬁeiféeigadﬂmgmradae) poses
a I‘ISk of mfectlon for domestic dogs.

@ Veterinarians should ask about the potential for tick exposure and abo‘ut‘pﬁssmle recent fights when

presented with dogs showing signs or laboratory abnormalities consistent with babesiosis.
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NOT SHOW SIGNS?

Infection vs disease Risk of subclinical disease
(frequency in the population)

Subclinical infections occur with canine babesiosis, so L . .

iy = | _ _ _ | The prevalence of subclinical infections of canine
potential infection in a patient without obvious disease Is an babesiosis has not been studied extensively, however
important consideration, especially in endemic regions, and dogs recovered from acute babesial infection usually

become carriers, thus contributing to a population

one that should be foremost in the veterinarian's mind. This L .
of subclinically infected dogs.

1S especially relevant for blood donation programs and the
updated 2015 ACVIM Consensus Statement about canine A recent report
and feline blood donor screening for infectious disease indicated a prevalence

. . - of 15.1% for Babesia
includes Babesia spp. amongst organisms to test for. vulpes and 2.2% for
B. canisn clinically

normal (healthy) dogs

with the prevalence
even higher in dogs

g In Northwest Spain,

Tests that reveal a subclinically infected dog used for hunting.
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Young dogs tend to be more severely affec-
ted than adults, and immunocompromised
individuals may be more susceptible to ba-
besiosis than dogs with normal immune
systems.
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WHAT CLINICAL SIGNS DOES A SICK DOG SHOW AND WHY? BABESIOSIS i
DRYELOPED WORLD

Early signs
Clinical signs of babesiosis are variable in the early (acute) stages of infection, however most dogs
will develop lethargy, inappetence, weakness (progressing to collapse and death in some cases),

and pallor (pale mucous membranes).

Pallor (pale mucous membranes) with icterus (jaundice) in
the ooaljomotovsaaartdsglena of a dog with acute hemolysis
caused by babesiosis.
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WHAT CLINICAL SIGNS

Progression

Depending on the virulence of the organism and its pathogenicity, progression of the clinical picture in dogs that survive the
first few days may be mild (i.e. towards recovery) or associated with worsening signs:

@\ Fpistaxis in some dogs

@\ Extreme pallor usually with jaundice (icterus) observed in areas of pale skin, in the mucous membranes, and in the sclera of the eyes

@\ Discolored urine (hemoglobinuria or bilirubinuria)

Other dogs, especially with B. vulpes and B. gibsoni infections, may develop acute renal disease signs characterized by polyuria
and polydipsia, and later oliguria. Diarrhea, effusions and weight loss can be seen as the disease progresses.

Clinicians should consider the potential for co-infections (e.g. ehrlichiosis) also contributing to the development of clinical signs
In their patients.
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WHAT CLINICAL SIGNS

Prognostic factors Recovery indications
Severe babesiosis Is characterized by a high mortality, but Uncomplicated babesiosis, that
the prognosis Is not necessarily correlated with clinical IS dogs without severe metabolic
signs or parasitemia. derangements, tend to recover
AN quickly (within 24-48 hours) once

Clinicopathologic markers

There 1s little evidence for reliable clinical or clinicopathologic markers Multiple laboratory analytes change significantly during severe
of prognosis in most forms of canine babms, despite this being an babesiosis (notably with B. canis and B. rossi infections), including

Acute infections g

From a pragmatic perspective, the prognosis for acute infections with ~ Pups with acute B. vogeli infections also have a guarded prognosis
Babesia spp. of high virulence (B. canis, B. gibsoni, B. rossi)is gquar-  as they quickly develop life-threatening anemia as their hematocrit Is
ded, as complications may develop quickly. lower to start with than in adults.
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LANINE

BABESIOSIS
DEVELOPED WORLD

WHAT DIAGNOSTIC TESTS SHOULD BE RUN
IN ADOG THAT |5 SUSPECTED TO HAVE THE INFECTION/DISEASE!

Rapid, table-side Diagnostic laboratories
Highly sensitive and regionally- Samples should be collected for
appropriate molecular (PCR-based) tests hematology, serum biochemistry

An ha roniinctad A+ lanAal nathalAanys AnA

sis In all cases of suspected

Emphasize on questions that raise the clinical suspicion @
of babesiosis: travel history (to tick endemic areas), previous

tick attachments, regular use (or otherwise) of acaricidal drugs,
and recent dog bite or fighting history are pertinent.

tor-borne disease panels, which ¥
R and serological tests, are X

: . . avallable from some commercial laboratories,
A BT RITEGOIA 1s essential. The o .

. TR and babesiosis I1s usually one of the diseases
physical examination should document asted

the associated clinical signs
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WHAT DIAGNOSTIC TESTS SHOULD BE RUN

In hospital using microscope or similar equipment

Intra-erythrocytic inclusions can be seen in blood smears of dogs with fEHICREL R ES

A

Microscopic evaluation of blood smear| Large piroplasms {i.e B. canis and B. vogeli) accumulate in large numbers
- Mt SRS ever other importar In the microvasculature of infected dogs and parasitized erythrocytes tend
' P to be observed in higher concentrations in capillaries and in the feather

performed. area of the blood smear.

IV parasites
always be

However, all piroplasms, even in acute cases, are present in the peripheral blood
in relatively low numbers (parasitemias < 1-2%) and smaller piroplasms may

sithepimiztia require careful and prolonged microscope time to be seen. |

E

bR i reidinthe
white blood cell nuclel.

N
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WHAT DIAGNOSTIC TESTS SHOULD BE RUN BA%SNH!EM

DEVELOPED WORLD

In hospital using microscope or similar equipment

A good blood smear with minimal artefact (e.g. stain precipitate, contamination) is critical.

Dogs with acute hemolysis will have ' This photo shows a
anisocytosis, polychromasia and plentiful . _1 c polychromatophil (large blue-
Howell-Jolly bodies, which could be " . staining erythrocyte) containing
mistaken for parasites, but if organisms a Howell-Jolly body. These are

are present, they will have distinct ~ . . a common finding, especially in

cytological characteristics (i.e. nucleus . regenerative anemias, and should
and cytoplasm) despite a polymorphic . . ‘ not be mistaken for intraerythrocytic

appearance. wm parasites, especially Babesia.

temperature for several hours before the smear was made.
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WHAT DIAGNOSTIC TESTS SHOULD BE RUN

Test interpretation

Depending on the species of Babesia (and anemia,

therefore the predominant pathophysio- >> thrombocytopen;gamiiatemeat el o s
0gy), one or more organ systems may be Anemia

affected during acute infection and this wil| Thrombocytopenia and inflammatory leukogram @ \ hematocrit or PCV @

be reflected in the laboratory results. Addli The degree of thrombocytopenia and white cell change 1T < 20%] to moderate or mild.

' 0
tionally, secondary injury associated witl| varies considerably, and generalizations are difficult. (hn%rpr?]f)oc%rrl;giiy r?gr:n ;Syﬁca;t
i f - i tod in all f ,
the inflammatory response, hypoxemia anc Moderate to severe thrombocytopenia is renarted in all forms

| | of canine babesiosis, associated with Imil - Serum bhiochemistry @
shock may result in numerous metabolic de| to platelets and exacerbated clinically in

rangements. generalized vasculitis, often resulting in s Most patients have elevations in the activities
hemostatic disorder. Leukopenia with ney of ALT, AST and ALP, and acute 5. canis infections
lymphopenia occurs mostly with B. can/ﬂ are assoclated with hypokalemia, hyponatremia,

there may be a leukocytosis with neutrop| hypochloremia, hyperlactatemia and hypoglycemia. [
reported. B. gibsoni, B. vulpes and B. canis infections

frequently result in pre-renal or renal azotemia,
hyperphosphatemia and proteinuria.

INDEX

4 FCTOR BORNE DISEASE ¢ MSD

Animal Health



WHAT DIAGNOSTIC TESTS SHOULD BE RUN

Differential diagnoses

Differential diagnoses should include other causes
of EIHICHIGINDINAEN and other causes of systemic

Causes of acute hemolysis @

Immune-mediated hemolytic anemia (IMHA), Heinz-body
anemia (e.g. onion or garlic ingestion, drug toxicities), macro-
and microangiopathies [including heartworm caval syndrome,
disseminated intravascular coagulation (DIC), and neoplastic
disease (e.g. hemangiosarcoma)).

Differentiation between primary IMHA and babesiosis-induced
secondary IMHA can be challenging because both may
demonstrate morphological characteristics of iImmune-mediated
pathology (e.g. spherocytosis) and most cases will be Coombs’
test positive. In such cases the visual presence of parasites or a |
positive PCR confirms the diagnosis.

INDEX
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WHAT DIAGNOSTIC TESTS SHOULD BE RUN

Acute vs convalescent

Death in complicated cases of babesiosis generally occurs
within 24-48 hours after admission, but most cases start to
recover soon after the administration of a blood transtusion,
supportive fluid therapy, and anti-babesial drugs.

A rapid improvement in hematocrit 1s observed in dogs
starting to recover, and other analytes, except for bilirubin,
also quickly return to reference intervals in survivors.

Some dogs remain icteric for a week or more, and this Is
reflected in elevated bilirubin and orange urine for several
days.

INDEX
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Drug Name

Imidocarb dipropionate

Trypan blue

Phenamidine isethionate

Pentamidine isethionate

Diminazine aceturate

Atovaquone and
Azithromycin combination

Buparvaquone and

azithromycin combination

Drugs used to treat Canine Babesiosis (Note: drugs and doses may include off-label recommendations)

Recommended Dose

5-7 mg/kg SC or IM once and repeat
In 14 days

10 mg/kg IV once

15 mg/kg SC once, or repeat in 24h

16.5 mg/kg IM repeat 24h

3.5 mg/kg IM once

13.3 mg/kg PO g8h (atovaguone) and
10 mg/kg PO g24h (azithromycin),
together for 10 days

5 mg/kg IM twice 48h apart
(buparvaquone) and 10mg/kg PO g24h
(azithromycin), together for 10 days

Susceptible Babesia species

Babesia canis

Babesia vogeli

Babesia rossi

Large unnamed Babesia spp.

Babesia rossi

Babesia rossi

Babesia rossi

Babesia gibsoni
Babesia rossi

Babesia gibsoni
Babesia vulpes
Babesia conradae

Babesia vulpes

Comments

Pain at site of injection and nodule may develop at site of injection.
Cholinergic signs controlled with atropine (0.05mg/kg SC)

Tissue Irritant, use as 1% solution
Reversible staining of body tissues occurs

Nausea, vomiting and CNS signs are common side-effects

Variable and unpredictable toxicity
CNS signs may be severe
May contain antipyrone

May contain proguanil in addition to atovaquone which may
Induce vomiting in dogs



WHAT GENERAL TREATMENT STRATEGY

Mono or combination therapy

The efficacy of mono-versus combination drug therapy for canine babesiosis
needs further investigation.

The best-recognized therapeutic combinations are atovaquone or
>>> buparvaquone with the macrolide antibiotic azithromycin for the
treatment of B. gibsoni and B. vulpes, respectively.

Other combinations such as diminazine aceturate with imidocarb
>>> dipropionate, with clindamycin and/or metronidazole have shown
efficacy In a few cases in uncontrolled studies.

INDEX
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WHAT GENERAL TREATMENT STRATEGY BA%@SNE!\SI ETHE

IS RECOMMENDED FOR SICK DOGS? DRVELOPEDWORLD

Management of co-infections

Co-infections such as monocytic ehrlichiosis and anaplasmosis
(A. platys) are common, especially with 5. vogeli and should be
treated with doxycycline (10 mg/kg gZ24h PO x 28 days).

INDEX
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WHAT GENERAL TREATMENT STRATEGY BA%@SNM\SI ETHE

IS RECOMMENDED FOR SICK DOGS? DRVELOPEDWORLD

Supportive treatment strategies

Supportive treatment restores adequate tissue oxygenation by correcting anemia, dehydration and electrolyte disturbances, if
present.

Blood transfusions restore and maintain the PCV while
anti-protozoal drug(s) start to take effect.

Treating tick infestations

INDEX
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WHAT GENERAL TREATMENT STRATEGY

Monitoring for response to
treatment

Hematocrit, blood gases, electrolytes and
renal function should be assessed at least
dally during acute infection.

INDEX
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ARE OTHER PETS OR PEOPLE IN THE HOUSE

The risks to people from an infected/sick dog

Babesiosis Is not contagious, In the sense that 1t 1s not readily transmitted between dogs
although parasites may be transmitted through bite wounds (blood exchange). The presence of
an Infected dog indicates there s a risk to other dogs in the household from tick bite transmission.

Other public health considerations

Canine babesiosis is not known to be zoonotic; although dog owners can face other risks from '
tick bites.

Can cats get this infection/disease?
No currently recognized agent of canine babesiosis infects cats.
@\ A Babesia parasite closely related to B. canis (sensu lato) may infect cats

INDEX but Is a distinct sub-species named B. canis subsp. presenti.
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WHAT ARE SOME RECOMMENDATIONS

How to avoid the vector

There are recent remarkable advances in the types and ran-

ge of acaricidal drugs available, with

replacing
more toxIc

Increasing
tions IS an

s routine testing recommended?

6\“

The 1soxazoline family of drugs, a class of

parasiticides that are potent inhibitors of @
gamma-aminobutyric acid-gated chloride channels
(GABACIs), are available for companion animal
markets worldwide. These drugs induce a spastic
paralysis In parasites leading to starvation and death.

Routine testing for the safety and suitability of dogs to act

as blood donors I1s recommended.

VECTOR BORNE DISEASE

Routine testing of other apparently healthy dogs Is of no
value and chronically infected dogs are difficult to detect,
even using PCR. Treatment is not generally curative,
therefore routine testing may not offer much value.

€9 MSD
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WHAT ARE SOME RECOMMENDATIONS

General thoughts on preventive treatments

Regular acaricidal and tick prophylactic treatment i1s recommended in endemic
areas, together with avoidance of dog fighting and pre-screening of blood donors.

Ensuring owner compliance Is a key goal for preventive treatment.

|s there a vaccine?

A vaccine for B. canis 1s available in Europe and appears to have reasonable

S [ [RAGTE TN Infection with this form of babesiosis.
A

The protective effect Is not transferable
to other species of Babesia.

INDEX
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WHAT DOES THE FUTURE

Has resm‘s%naég to It)l}gvcehnqn(ﬂ]e(s"breéagc i ['rea%éll]l?gﬂréc? been seen?

The geographic range of canine babesiosis appears to be expanding into new lons, including

o cccu it i o1 NG AR BISGASH IHAE S sy et

Autochthonous rl?}} ﬁﬁg &m%wl%gg%ﬁ% R 0@#@&?}9@% WE@%&?&} egverywhere need

to be ever-vigilant for the unexpected a&&ﬁ ?hc 0 borne |seases Ind ay clinical practice.
Cure (organism elimination) is rarél@EcHid0ed 9808 HIEaV SRt 8degree of mnate resistance exists

in IO3E BABLSAN O FOMRE H IR AN R B S AR AR KEAR Pl D8 Yo P RFFEF S LAY Ol
d'SCRMPgrS%&N%\?&‘“ﬁeWé‘JdgBﬁeﬁ’gﬁgh%aﬁt?@m?%ﬂﬁeﬁ&“é‘?& HRg VB S%rﬁggﬁ\lWB\PéFBPE‘Fnl%‘ér&?” o

disease Is the availability of novel and highly effective acaricidal drugs
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